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(57) [Abstract] 

[Purpose] To supply a fat-reducing device that effectively, speedily and uniformly applies 
a high-frequency current to locally obese parts in a human body, such as the abdomen, 
trunk, hip, thigh, upper arm section, neck, etc., and its usage. 

[Constitution] The fat-reducing device of the present invention contains a high-frequency 
main electronic circuit that has an oscillator circuit output to a transistor of a 
amplification stage, the said amplification stage, an actuator receiving signal amplified by 
the said transistor, a resonance circuit receiving signal received by the actuator, an output 
transistor amplifying signal from this resonance circuit, an output stage with a high- 
frequency transformer, a round electrode with an active electrode connected to this high- 
frequency main electronic circuit, with its surface covered by an insulating film and a 
plate-shaped neutral electrode connected to the said high-frequency main electronic 
circuit formed on a plate. 

[Patent Claims] 

[Claim 1] A fat-reducing device, characterized by the fact that it has a case enclosing a 
high-frequency main electronic circuit that has an oscillator circuit outputting to a 
transistor of a amplification stage, the said amplification stage, an actuator receiving 
signal amplified by the said transistor, a resonance circuit receiving signal received by the 
actuator, an output transistor amplifying signal from this resonance circuit, an output 
stage with a high-frequency transformer, a round electrode with an active electrode 
connected to this high-frequency main electronic circuit and with its surface covered by 
an insulating film, and a neutral electrode with a large area connected to the said high- 
frequency main electronic circuit formed. 
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[Claim 2] Usage of the fat-reducing device described under Claim 1, characterized by the 
fact that a cream containing a conducting material is applied onto the surface of a human 
body on the side where the said round electrode is in contact, that the said neutral 
electrode formed on a plate with large area is fixed in direct contact on any surface of the 
human body other than the side where the said round electrode is placed, and that the said 
round electrode is moved in a semicircular pattern on the surface of the human body 
where the cream is applied. 

[Specification] 
[0001] 

[Field in the Industry] The present invention is related to a fat-reducing device that 
utilizes a high-frequency electronic circuit to capacitatively apply a current not only at 
the surface but also deeply inside a human body to increase and activate functions of cells 
at unattractive areas, and to its usage. 

[0002] 

[Prior Art] It is well-known that high-frequency energy improves the blood circulation in 
the human body, and that it increases the secretion of cytoplasm and activates circulation 
of the circulating fluid in the body. In particular, medical devices and cosmetic 
instruments are known as a method for applying a high-frequency current capacitatively. 
Conventionally, for applying high-frequency energy, an active electrode with its surface 
covered by an insulator is placed in direct contact on the body and a current is applied. In 
this case, the person holds a rod-like neutral electrode so that the current flows through 
the body from the active electrode to the neutral electrode, generating a heat flow within 
the body. 

[0003] 

[Problems to be Solved by the Invention] However, for the generation of heat flow in the 
body by applying a high-frequency current from the active electrode to the neutral 
electrode, since the neutral electrode is formed as a rod-like structure, when the high- 
frequency current is passed through an obese site of the body, for example, abdomen, 
trunk, hip, thigh, upper arm section, neck, etc., heat energy may not be applied to the 
body uniformly and sufficiently, due to change of the distance through the body to the 
neutral electrode or due to the small surface area of the neutral electrode. The present 
invention has been achieved in view of the problem described above. The objective is to 
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provide a fat-reducing device that can apply a high-frequency current uniformly and 
speedily to obese sites of a human body, for example, the abdomen, trunk, hip, thigh, 
upper arm section, neck, etc., and its operation. 

[0004] 

[Means for Solving the Problems] The fat-reducing device of the present invention 
contains a high-frequency main electronic circuit that comprises an oscillator circuit 
output to a transistor in an amplification stage, the said amplification stage, an actuator 
receiving signal amplified by the said transistor, a resonance circuit receiving signal 
received by the actuator, an output transistor amplifying signal from this resonance 
circuit, and an output stage with a high-frequency transformer, a round electrode with an 
active electrode connected to this high-frequency main electronic circuit, with its surface 
covered by an insulating film, and a neutral electrode connected to the said high- 
frequency main electronic circuit formed on a plate with a large area. Moreover, 
regarding operation of the fat-reducing device of the present invention, a cream 
containing an electrically conducting material is applied onto the surface of the human 
body on the side where the said round electrode is in contact, the said neutral electrode 
formed on a plate with large area is attached in direct contact on any surface of the 
human body other than the side where the said round electrode is placed, and the said 
round electrode is moved in a semicircular pattern on the surface of the human body 
where the cream is applied. 

[0005] 

[Function] With the high-frequency main electronic circuit of the fat-reducing device of 
the present invention, after providing an oscillating signal from the oscillator circuit, the 
voltage gradually increases, leading to stable output at a high frequency of 0.5-1.0 MHz 
at the output stage. Since the surface of the round electrode connected to the high- 
frequency main electronic circuit is covered with an insulating film, a current will flow 
between the cream containing a conducting material applied to the surface of a human 
body through this insulating coat, serving as a primary capacitor. The current stored by 
the primary capacitor flows toward the neutral electrode in the form of a plate with a 
large area that is placed tightly on obese sites, for example, the abdomen, trunk, hip, 
thigh, upper arm section, and neck to be treated for the fat-reduction purpose. 

[0006] The body becomes a kind of variable capacitor. An impedance of 4500-5000 ohm 
arises in this living body, and there is an exothermic effect, the body acting as a resistor. 



Translation No. QV71 12 



4 



Final copy 



For example, if the output of the device is 140 W, a power of 140 W will arise. At this 
moment the balance inside the living body is established, and physiological normalization 
slowly begins. Energy will be accumulated in each cell in the living body after several 
hours, and activation will begin. Therefore, a pleasant warm sensation is felt not only on 
the surface but also in the interior of body upon treatment. The internal temperature 
increases by 3°C - 8°C above the normal body temperature, and the blood flow becomes 
more active, even in each capillary. 

[0007] The operator holds the round electrode in his/her hand, and applies a cream 
containing a conducting material on the treatment site, on top of which massage is 
performed with the round electrode while high-frequency energy is applied. The 
massaging effect with the round electrode (mechanical stimulation) and the warming 
effect produced in the interior of the body have a synergistic effect. The treatment can be 
performed on the basis of Western medical science, utilizing body surface-organ reflexes 
or of Oriental medical science, utilizing reflex zones, acupuncture points, and circulatory 
systems. 

[0008] Moreover, the reason for the effective treatment of local obesity with the fat- 
reducing device of the present invention is considered to be as follows. That is, fat cells 
always store energy substances, such as blood sugar and fatty acids. When necessary, in 
an unusual situation, fat is mobilized to supplement energy. Usually, phospholipids 
envelop lipid droplets so that fat is not released. Therefore, in order to decompose fat 
using this device, under the usual conditions, it is necessary to bring a lipid-metabolizing 
enzyme (lipase) directly to the lipid droplets within fat cells to promote decomposition of 
the fat. In this case, when noradrenalin is secreted, it acts directly on lipids, leading to 
opening of the gate. Thus, lipase acts on lipid droplets to decompose lipids. Adrenaline 
is a hormone in the blood, playing a key role in opening the gate of lipid mobilization. 
For the treatment by the present device, by the massage with the round electrode, the 
arteries near the body surface are stimulated. Due to activation of sympathetic nerves 
around the blood vessels, noradrenalin is secreted. As a result, lipid decomposition 
occurs. Lipids mobilized into blood are further broken down by the warming action of 
the high-frequency energy and efficiently consumed, leading to local obesity reduction. 
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[0009] 

[Practical Examples] In the following, a practical example of the present invention is 
explained with reference to drawings. Figure 1 is a schematic drawing of the main 
electronic circuit of the fat-reducing device of the present invention. The lower panel 
of the drawing shows a power source circuit forming two direct current power sources, a 
transformer T3 and rectifiers R1C and R2C, from a 100 V alternating current received 
from the power source, providing a power source for other main circuits, including the 
oscillation stage of the high-frequency main electronic circuit shown in the upper panel. 
The high-frequency main electronic circuit has an oscillation stage 2 consisting of an IC. 
The output signal of this oscillation stage is sent to an amplification stage. The 
amplification stage mainly consists of a transistor Trl . This transistor has a very high 
inductance or impedance LI against the minimum ohmic resistance and the maximum 
voltage from the collector, and performs the amplification required for the signal to be 
sent to an actuator 5 that mainly consists of a transistor Tr2. This actuator sends a signal 
to a resonance circuit 6. This resonance circuit is equipped with a radio frequency 
transformer Tl, and is connected to a transistor Tr3 through this transformer. 

[0010] This transistor forms an amplifier along with a resistor R10. This amplifier forms 
an output stage with a high-frequency transformer T2. Termini 1 and 12 of the secondary 
winding of this high-frequency transformer are connected to an active electrode 21 and 
the neutral electrode 25, respectively. In addition, a capacitor C19 is inserted in terminus 
1 of secondary winding of the transformer T2 in this circuit diagram. This capacitor is to 
prevent direct high-frequency current flow to the human body when the insulating 
coating on the active electrode is damaged. 

[001 1] Figure 2 shows the cross-sectional structure of the said round electrode 20. The 
active electrode 21 as the main body is disk-shaped with a diameter of 10-100 mm and a 
thickness in the range of 4 mm - 10 mm. The shank located in the rear core section of 
the disk-shaped round electrode 20 is held by a rod-shaped handle 23 through a bushing 
24, so that it can be attached and detached freely. The surface of the round electrode 20 
is covered by an insulating coating 22, consisting of a highly insulating and highly 
corrosion-resistant plastic. This electrode is made from a highly conducting material, 
such as brass, etc. Since its surface is easily damaged by the high frequency current, etc., 
it is protected by plating with Cr, Ni, etc. Therefore, even if the surface is damaged, the 
electrode can still be used again after repairing this protective plating. 
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[0012] By using the round electrode 20 as a large and thick unit, the electrical 
capacitance can be increased to be equivalent to a primary capacitor, passing many 
displacement currents through the body. The minimum effective time and the diameter 
and thickness of the round electrode 20 were measured. When the diameter of the round 
electrode 20 was successively changed to 19 mm, 23 mm, 30 mm, and 40 mm, with the 
thickness set at 4 mm in each case, the minimum effective time was 25 min, 15 min, 10 
min, and 5 min, respectively. Moreover, when the diameter of the round electrode 20 
was 50 mm and 58 mm with the thickness set at 7 mm in both cases, the minimum 
effective time was 3 min and 2 min, respectively. Furthermore, when the diameter of the 
round electrode 20 was 65 mm with the thickness set at 4 mm, the minimum effective 
duration was 1.5 min. 

[0013] Figure 3 shows a case 30 that contains the actual circuits shown in Figure 1, with 
a socket that receives plugs for connecting a dial for adjusting the strength of the signal 
current output with the active electrode 21 and the neutral electrode 25, with the circuit, 
etc., provided on the front side of the case 30. The plugs are each connected to each 
electrode with a cord. The current intensity is expressed by the formula I = 2rcfCV. 
Here, f stands for frequency; C is the electrode capacitance; and V is the electrical 
potential difference between the electrode and the human body. The intensity of current 
supplied is regulated by this formula. According to the present invention, a metal plate- 
like object 25a with a large area forms the neutral electrode 25. Thus, using the neutral 
electrode as the plate-like object with a large area, it can be fixed tightly near any site, 
such as the abdomen, trunk, hip, thigh, upper arm section, and neck with local obesity. A 
cream containing a conductive matter is applied to a site with local obesity to be treated, 
and on the top of it massage is performed with the round electrode 20 moved in semi- 
circular movements to apply high-frequency energy. Electric current actively flows into 
the neutral electrode 25 through the shortest distance, with the body becoming a kind of a 
variable capacitor. Within this body, an impedance of 4500-5000 ohm arises and an 
exothermic effect is effectively exerted, the body acting as a resistor. Although it is 
desirable for the metal plate-like object 25a with a large area to be flexible in order to 
improve its contact with the body, depending on the location, it may be a rigid plate. 

[0014] The frequency supplied can be varied in the range of 0.5-1 .0 MHz. The electric 
capacitance of the round electrode 20 as active electrode, as mentioned above, is 
increased as the size and thickness of the round electrode 20 are increased, the maximum 
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capacitance being 500 picofarad. The cream containing a conducting material, applied to 
the treatment target area of the human body, can increase the electrical capacitance of the 
round electrode 20 as a primary capacitor across the insulating coating 22 at the active 
electrode 21 . It activates the flow of electric current into the body and brings moisture to 
the skin. It also makes the operation of the round electrode 20 easier. Figure 4 is a 
schematic illustration showing the heat flow generated inside the body by the round 
electrode. As shown in this drawing, the interior of the body becomes a kind of a 
variable capacitor. An impedance of 4500-5000 ohm is produced in this living body as a 
resistor, accompanied by an exothermic effect. For example, if the output of the device is 
140 W, a power of 140 W will arise. At this moment a balance is restored inside the 
living body, and the physiological normalization slowly begins. Energy will be stored in 
each cell in the living body after several hours, and its activation will begin. Therefore, 
comfortable warmth is felt not only on the surface, but also in the interior of the body 
upon application of the treatment. The internal temperature increases to 3°C - 8°C above 
the body temperature, and blood begins to flow actively even in each individual 
capillary,. 

[0015] 

[Effects of the Invention] By the present invention, an excellent fat-reducing device is 
provided, which applies a high-frequency current to a local obese sites, for example, the 
abdomen, trunk, hip, thigh, upper arm section, neck, etc. Moreover, using this device, a 
fat-weight reducing effect can be achieved surely within a short period of time. In the 
present invention, by forming the neutral electrode from a metal plate-like object with a 
large area, it can be fixed near any local obese site of a human body. A cream containing 
a conductive material is applied to a site with local obesity to be treated, and on the top of 
it massage is performed with the round electrode moved in a semicircular pattern to apply 
high-frequency energy. Electric current actively flows into the fixed neutral electrode 
through the shortest distance. Wherever the round electrode is moved for treatment, 
electric current is supplied smoothly from the active electrode side toward the wide 
neutral electrode. The treatment time is also greatly shortened. 

[Brief Description of the Figures] 

[Figure 1] is a schematic drawing of the main electronic circuit of the present invention. 
[Figure 2] is a sectional view of the round electrode. 
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[Figure 3] is an oblique view of the case containing the actual electronic circuit shown in 
Figure 1, the round electrode, and the neutral electrode. 

[Figure 4] It is a schematic illustration of heat flow generated inside a human body when 
using the round electrode on the human body. 



[Description of Notations] 

1 Terminal of secondary winding 

5 Vibrator 

12 Terminal of secondary winding 
21 Active electrode 
23 Rod-like handle 
25 Neutral electrode 
Trl, Tr2, Tr3 Transistor 



2 Oscillation stage 
6 Resonance circuit 
20 Round electrode 
22 Insulating coating 
24 Bolting bushing 

25a Metal plate-like object with a large area 



[Figure 1] 
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